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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

(Case No. 142/003/PCT; 03-766) PATENT 

In re Application of: Light et al. 



Before the Examiner: J. Switeer 
Group Art Unit: 1634 



Serial No.: 09/582,492 
Filed: March 6, 2002 

For: Detection of Human Papilloma 

Virus in Papanicolaou (Pap) Smears 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

TiVri ARATION PURSUANT T " 37 CF.R. 5 1.132 

I, Gerard J. Nuovo, hereby declare: 

l'. I am aProfessor of Pathology at the Ohio State University Medical Center. 1 am also 
a named co-tnventor on the above-described patent application. I have an M.D. from the University 
ofVermont Medical College and have been engaged in research on gynecologic pathology, focusmg 
on cervical diseases, and infectious disease detection, focusing on HPV and in Abased 
methodologies, for eighteen years. My curriculum vitae is attached hereto as Appendix A. 

2. 1 authored an article entitled "Detection of Human Papillomavirus in Papanicolaou 
Smears: Correlation With Pathologic Findings and Clinical Outcome," which wan published in 
Diagnostic Molecular Pathology inJune of 1998 (Nuovo, \99S,Diagn. Mai Pathol 7:158-63). 

3 My 1998 reference discloses the use of Oncor's high-risk HPV consensus probe to 
detect different oncogenic HPV types in cervical biopsies by in situ hybridization under low 
stringency conditions (p. 1 59. 161 ). In particular, my 1998 reference discloses that the Oncor high- 
risk consensus probe can be used under low stringency conditions to detect the oncogenic HPV types 
1 6. 1 8, 30, 3 1 , 33, 35, 39, 45, 5 1 , 52, 56, 58, 59, 68, and 70, but not the HPV types 6, 11 , 42, 43, and 
44 (p 1 6 1 ), My 1 998 reference also discloses that Oncor's high-risk HPV consensus probe contains 
multiple high-risk HPV types (p. 160). 
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4. My 1998 reference does not disclose the specific composition orthc Oncor high-risk 
HPV consensus probe (/.<?. , the particular I IPV types comprising the consensus probe or proportions 

of these particular HPV types). 

5. Accompanying this Declaration is a copy of my notes from before June of 1998 
(Exhibit A) documenting that a high-risk HPV consensus probe comprising 200 ng/ml or 500 ng/ml 
of HPV type 16 DNA would detectably hybridize to HPV types 6/11 under conditions of low 
stringency. 

6. Using the teachings of my 1 998 reference and knowledge in the art at the time my 
1 998 reference was published, a person of ordinary skill in the art would not be able to determine the 
particular HPV types or proportions of the particular HPV types comprising the Oncor high-risk 
HPV consensus probe, and as a result, would not be able to prepare a high-risk HPV consensus probe 
that does not detectably hybridize to the genomic sequence of a low-risk HPV type. 

7. I co-authored an article entitled "A Comparison of Subgenomic and Genomic DNA 
Probes for Detection and Typing of Human Papillomavirus by in situ Hybridization," which was 
published in the Journal of Mistotechnology in June of 1995 (Nuovo a ai, 1995, J. Hhtolech 
18:105-10). 

8. My 1995 reference discloses the use of eight different high-risk HPV consensus 
probes, including high-risk HPV consensus probes obtained from both Digene Diagnostics and 
ONCOR that contain probes generated from specific subgenomic areas of (i) HPV types 1 6 and ! 8 or 
(ii) HPV types 31, 33, and 35 (page 106). 

9. My 1995 reference does not disclose the specific proportions of the probes in the 
Digene Diagnostics or ONCOR high-risk HPV consensus probes. 

1 0. Using the teachings of my 1 995 reference and knowledge in the art at the time ray 
1 995 reference was published, a person of ordinary skill in the art would not be able to determine the 
proportions of the probes in the Digene Diagnostics or ONCOR high-risk HPV consensus probes, 
and as a result, would not be able to prepare a high-risk consensus probe that does not detectably 
hybridize to the genomic sequence of a low-risk HPV type. 

11. At the time my 1 995 reference was published, a person of ordinary skill in the art 
would not have appreciated (and, in fact, the named inventors of the above-described application did 
not yet appreciate) that a high-risk HPV consensus probe that did not detectably hybridize to the 
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genomic sequence of a low-risk HPV type under low stringency conditions could be prepared by 
decreasing the proportions of certain probes in the high-risk HPV consensus probe. 

12, I have reviewed the article entitled "Human papillomavirus testing by hybrid capture 
appears to be useful in triaging women with a cytologic diagnosis of atypical squamous ceils of 
undetermined significance," which was published in the American Journal of Obstetrics and 
Gynecology in March of 1995 (Cox et al, 1 995, Am, J, Obstet Gynecol 172:946-54). 

13. At the time the Cox ei al , 1 995 reference was published, a person of ordinary skill in 
the art would have appreciated that hybrid capture high-risk HPV probe reagents such as The one 
disclosed by Cox et al would detectably hybridize to the genomic sequence of a low-risk HPV type, 
and moreover, would generate false positives with respect to tow«risk HPV types, 

14. At the time the above-described application was filed, a person of ordinary skill in the 
art would have expected a high-risk HPV consensus probe to detectably hybridize to the genomic 
sequence of both low-risk and high-risk HPV types under low stringency conditions, and to not 
detectably hybridize to the genomic sequence of either low-risk HPV types or high-risk HPV types 
other than those used to generate the high-risk HPV consensus probe under high stringency 
conditions. 

15, I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title IK of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent i ssui ng thereon. ^ 
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Case 

5 
5 

17 
17 




SIGNAL INTENSITY 

Varying stringency 



type specific HPV type 



6/11 
6/11 
56 
56 



Low stringency* 
3+ (Digene) 

High stringency 
3+ (Digene) 



Low stringency 
3+ (Digene) 

High stringency 
3+ (Digene) 



Digene 
Omniprobe 

3+ 

3+ 

3+ 
3+ 



ONCOR 
consensus 

2+ 

0 

3+ 
0 



* Low stringency - 5 minutes at 45"C in 1XSSC and 2% BSA 
*High stringency = 10 minutes at 62'C in 0.1XSSC and 2% BSA 

Obviously, the high stringent conditions eliminate the signal with the HPV 
6/1 1 tissue but also cause us to lose the signal with an important "novel" type - 
HPV 56. 

The next strategy was to see if we could eliminate the signal with the HPV 
6/1 1 tissue at low stringency using a lower concentration of the "culprit" HPV 16. 
The data follows^ 

HPV 16 concentration study 




500 ng/mKJS200 ng/ml lOOng/ml 50ng/ml 33 ng/ml 25 ng/ml 



6/11 hi* 


2+ 


weak 


0 


0 


0 


0 


16 hi* 


3+ 


3+ 


2+ 


weak 


weak 


weak 


16 low* 


1+ 


M- 


1 + 


0 


0 


0 



* The HPV 6/1 1 tissue was a cervical low grade SIL with strongest signal I have 
ever seen. Of course, this was done because if we can eliminate the signal with it, 
then lower copy HPV 6/1 1 tissues will also be scored as negative. 

In summary, it is clear that a concentration for HPV 16 in the probe cocktail 
of 100-200 ng/ml should greatly facilitate eliminating the HPV 6/1 1 cross over. 
0 True blue reagent and hybrisol. I used the hybrisol and true blue for the data 
just reported. Clearly, these work very well. 
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0 Novel types (specifically HPV 39,58,59, and 68). My assistant and I are 
beginning the experiments using PCR to identify and type new HPVs based on 
the published endonuclease profiles. I've included in this report a paper which 
describes the identification of HPV 70. As you can see from the abstract, this 
type strongly cross reacts with HPV 39,59, and 68. Clearly, if HPV 70 could 
be included in the ONCOR cocktail, this should permit detection of these types, 
Hopefully, I will fmd HPV 70 in my collection. A quick and simple way to 
enhance the ONCOR system is to prepare several oligos of 40-50 bp from the 
HPV 70 sequence and include this in the cocktail. 

0 Hybrid capture system. Til briefly review this information, as it was discussed 
in my recent Email. The Hybrid capture system is done at high stringency, and 
one must use >4,000 pg of HPV 6/1 1 to see a signal with the high risk cocktail. 
Most HPV 6/1 1 cervical warts would not have such a high copy number. I 
think the key to stress is that the ONCOR system is superior to the Hybrid 
capture system in several ways: 

=> It detects clinical infection whereas the Digene system also detects subclinical 
infection; 

=> Because it is done at low stringency, it can detect a greater range of novel high 
risk HPV types and still avoid detecting the low risk types by using the correct 
proportion of HPV types in the cocktail; 

=> The ONCOR system allows the pathologist to identify the infected cell type 
(ASCUS, dysplasia, eg) whereas the Digene system does not. 

SUMMARY 

* The key data is the cross hybridization of HPV 6/1 1 with the high risk types 
and the realization that we can eliminate the HPV 6/1 1 signal by adjusting the 
concentration of the HPV 16 probe and still maintain low stringent conditions. 

* The ONCOR system as it stands now does an excellent job in detecting the 
"still novel" types (ie, not HPVs 16,18,31,33,35,45,51,52, or 56); these must 
include HPVs 39,58,59, and 68. It hasn't missed one yet! We should maintain 
low stringency to continue to make this a selling point of the ONCOR system. 
The high stringency Digene hybrid capture system can't detect these novel 
types; this is why they are adding yet more types. The inclusion of HPV 70 (all 
or part) should allow the ONCOR system to perform even better with most of 
these "still novel" HPV types. 

* If we go to high stringency, we will lose the signal of many of these novel 
types unless we get probes for all or most of them. Although I'll try to isolate 
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these novel types, I don't think the ONCOR system needs them to be successful 
whereas the Digene system does need them. 
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SIGNAL INTENSITY 

High risk types 
Low stringency 





HPV tvne 


specific HPV type* 


Digene 


ONCOR 






Omniprobe 


consensus 


1 
1 


16 


3+ 


2+ 


3+ 


7 


16 


weak 


1+ 


1+ 




16 


2+ 


2+ 


2+ 


4 


16 


2+ 


2+ 


2+ 


5 


18 


3+ 


1+ 


3+ 




18 


3+ 


3+ 


3+ 


7 


31 


3+ 


1+ 


3+ 


8 


33 


3+ 


3+ 


3+ 


9 


33 


3+ 


3+ 


3+ 


10 


35 


3+ 


3+ 


3+ 


11 


45 


3+ (digene) 


3+ 


3+ 


12 


45 


2+ (digene) 


2+ 


2+ 


13 


51 


2+ 


2+ 


2+ 


14 


51 


1 + 


1 + 


1 + 


15 


52 


2+ (digene) 


2+ 


1 + 


16 


52 


3+ (digene) 


3+ 


2+ 


17 


56 


3+ (digene) 


2+ 


2+ 


18 


56 


3+ (digene) 


3+ 


3+ 


19 


novel, 45R 


45 = 3+ 


3+ 


1+ 


20 


novel, 35R 


35 = 1 + 


1+ 


1 + 


21 


novel, many types 


6,16,31/33/35+ 


3+ 


3+ 


22 


novel, 16R 


1+ (digene) 


1 + 


1 + 



* The specific HPV type is from the genomic ONCOR probe except for HPV types 
45, 52, novel types, and 56 where the Digene probe was used. 
The signal intensity varied from 1+ (weak signal, light blue), 2+ (moderate signal, 
blue), and 3+ (intense signal, blue-black). 
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SIGNAL INTENSITY 

Low risk types 
Low stringency 



Case 


HPV type 


specific HPV type 


Digene 


ONCOR 








Omniprobe 


consensus 


1 


6/11 


3+ (Digene) 


3+ 


1 + 


2 


6/11 


2+ (Digene) 


2+ 


0 


3 


6/11 


2+ (Digene) 


2+ 


0 


4 


6/11 


1+ (Digene) 


1 + 


0 


5 


6/11 


3+ (Digene) 


3+ 


2+ 


6 


6/11 


2+ (Digene) 


2+ 


0 


7 


42 


2+ (Digene) 


2+ 


0 


8 


43 


1+ (Digene) 


1+ 


0 


9 


44 


3+ (Digene) 


3+ 


1+ 
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NEW DATA 

ONCOR consensus probe cocktail data 

Low stringency 





Digene probe* 


Cocktail 1** 


Cocktail 2 


Cocktail 3 


2 


0 (3+ HPV 2) 


0 


0 


0 


6/11 


3+ 


24 


0 


0 


6/11 


3+ 


24 


1+ 


weak 


6/11 


3+ 


1 + 


0 


0 


6/1.1 


3+ 


34 


0 


0 


6/11 


24 


14 


0 


0 


6/11 


1 + 


0 


0 


0 


6/11 


3+ 


1+ 


0 


0 


6/11 


1+ 


0 


0 


0 


6/11 


3+ 


1+ 


0 


0 


42 


24 


ND 


u 


n 
u 


43 


24 


ND 


0 


0 


44 


2+ 


0 


0 


0 


16 


1 + 


14 


1 1 

1 1 


1 + 


16 


3+ 


34 




24 


16 


34 


34 


3+ 


3+ 


16 


2+ 


24 


2+ 


1+ 


16 


M- 


1 + 


1+ 


1+ 


18 


3+ 


3+ 


3+ 


3+ 


31 


24 


24 


2+ 


24 


31 


3+ 


3+ 


3+ 


34 


31 


34 


34 


34 


34 


33 


3+ 


34 


3+ 


3+ 


45 


3+ 


34 


3-+ 


34 


56 


34 


24 


2+ 


14 


56 


3+ 


24 


1+ 


1 + 


still novel 


3+ (45 related) 


3+ 




24 




2+ (16 related) 


2+ 


14 


H 



* The digene probe is their type specific probe, 

** Cocktail 1 has 500 ng/m] of HPV 16, cocktail 2 has 200 ng/ml HPV 1 6, r».nd cocktail 3 has 
100 ng/ml Each cocktail has 500 ng/ml of HPVs 18,33,35, and 51 plus 200 ng/ml of HPV 31 
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SUMMARY OF PREVIOUS DATA 

HPV 16 concentration study 



500 ng/mi 


200 ng/ml lOOng/rol 


50 ng/ml 


33 ng/ml 


25 ng/ml 


6/11 hi* 2+ 


weak 0 


0 


0 


0 


16 hi* 3+ 


3+ 2+ 


weak 


weak 


weak 


16 low* 1 + 


l-l- 1+ 


0 


0 


0 



* The HPV 6/1 1 tissue was a cervical low grade STL with strongest signal I have 
ever seen. Of course, this was done because if we can eliminate the signal with it, 
then lower copy HPV 6/1 1 tissues will also be scored as negative. 



SUMMARY OF PREVIOUS DATA 

_ Detection frequencies of the different HPV types 

500 ng/ml 200 ng/ml 100 ng/ml 50 ng/ml 33 ng/ml 25 ng/ml 



6/1 1 hi* 


2+ 


weak 


0 


0 


0 


0 


16 hi* 


3+ 


3+ 


2+ 


weak 


weak 


weak 


1 6 low* 


1+ 


1 + 


1 + 


0 


0 


0 



* The HPV 6/1 1 tissue was a cervical low grade SIL with strongest signal I have 
ever seen. Of course, this was done because if we can eliminate the signal with it, 
then lower copy HPV 6/1 1 tissues will also be scored as negative. 
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NEW DATA (n = 57) 
ONCOR consensus probe cocktail data 



Low stringency 





Digene probe* 


Cocktail 1** 


Cocktail 2 


Cocktail 3 


2 


0 (3+ HPV2) 


0 


0 


0 


6/1 ! 


H- 


0 


0 


0 


6/11 


H 


0 


n 


(} 


6/1 1 


24- 


1+ 


0 


0 


6/J1 


31 


2*1- 


0 


0 


6/M 


3> 


21- 


t * 




6/11 


3+ 


1 i 


0 


{) 


6/1 1 


34- 


3+ 


0 


{) 


6/11 


3+ 


I i 


0 


0 


6/11 


3+ 


H- 


0 


0 


()/]] 


H- 


0 


0 


0 


6/11 


H 


0 


0 


f) 


42 


2+ 


w 


0 


0 


43 


2+ 


- 


(1 


0 


44 


74- 


0 


0 


0 


16 


1 + 


H* 


1+ 


14- 


16 


14- 


1 + 


H 


1 * 


16 


21 


2! 


?A 


H 


16 


weak 


H- 


1 + 


1 ! 


16 


3+ 


34- 


3 * 


2 i 


16 


3-1- 


3i 


3 "■ 


3H 


IS 


3+ 


3+ 


3+ 


34- 


31 


24- 


24- 


24- 


2+ 


31 


3+ 


34- 


34- 


3+ 


31 


3+ 


34- 


3+ 


3* 


33 


3+ 


3+ 


3+ 


34- 


33 


24- 


2+ 


24 


2+ 


35 


3+ 


3+ 


3 + 


34- 


35 


l-l 




,, 


14- 


51 


3+ 


3+ 


3+ 


34- 


30 


3 + 


3 + 


3* 


3 i 


30 


3+ 


34- 


3« 


3 + 


30 


34 


3+ 


3-* 


3 J 
l ' 


39 


2-1 


1 f * 


I i- 
2i 


39 


2f 


21 


2 ' 


39 


14- 


wcok 




weak 


39 


31 


3+ 


5*t- 


VI- 


39 


3+ 




34- 


34 


39 


14- 


1 + 


1+ 


1 + 


45 


3+ 


34- 


34- 


3+ 


45 






31 


34- 


52 


3'! 


3+ 


34" 


34- 


52 


3+ 


34- 


3+ 


34- 


52 


2+ 


24- 


24- 


2+ 
3-»- 


56 


34- 


3+ 


31 


56 


H- 


1 + 


l<h 


W- 


56 


3+ 


24- 


24- 


H- 


56 


31- 


2+ 


1 1 


1 t- 


58 


2+ 


24- 


] + 


H- 


59 


24- 


24- 


2+ 




68 


l-i 




M- 


1 + 


70 


3+ 


3+ 


34- 


2+ 


70 


24- 


ND 


2+ 




70 


14- 


1 + 


1 1- 


1 + 


still novel 


2+ (3 1 feinted) 


2+ 


2+ 


21 




1+ {18 related) 


!+ 


H- 


1+ 




H- (IS related) 


!+ 


14 


1 + 



Li; 21 
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MLH1 promoter with concomitant absence of transcript and protein occurs in 
small foci of crypt cells in unaffected mucosa from sporadic colorectal carcinoma. 
Diag Mol Pathol 2006; 15: 17-23. 

181. Van Deusen JB, Shah MH, Becknell B, Fehringer TA, Cooper MA, Blaser BW, 
Ferketich AK, Nuovo GJ, Durbin J, Caligiuri MA. STAT-1 mediated repression 
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